Classic forms of 21-hydroxylase deficiency (21OHD) are usually diagnosed at birth by salt wasting or precocious puberty in male patients. Here we report the case of a 32-year-old male patient who presented with azoospermia and bilateral testicular tumors. He was referred to our endocrine unit after testicular surgery. His gonadotropins were undetectable. Liquid chromatography-tandem mass spectrometry revealed a high serum progesterone level, high 17-hydroxyprogesterone (17OHP) (255 ng/mL), and high levels of 17OHP metabolites, suggesting a classic form of 21OHD. His blood pressure was normal. Molecular analysis showed a homozygous large 21-hydroxylase gene (CYP21A2) conversion. Furthermore, an adrenal CT scan revealed voluminous, heterogeneous bilateral and asymmetric adrenal masses containing calcifications. Our case report illustrates the fact that a classic form of 21OHD can be diagnosed in late adulthood, manifested by azoospermia and large adrenal tumors, associated with elevated 17OHP. Congenital adrenal hyperplasia (CAH) (MIM 201910) is a group of autosomal recessive disorders caused by a deficiency of an enzyme involved in cortisol biosynthesis. CAH due to 21-hydroxylase deficiency (21OHD) is a rare autosomal recessive disorder characterized by variable impairment of adrenal function [1] . Deficiencies of 21OH are caused by mutations in the CYP21A2 gene encoding the adrenal enzyme 21-hydroxylase. This enzyme is necessary for the production of cortisol and aldosterone. The phenotype is related to the genotype of the less severe mutated allele. They are classified as classic (for the severe form) or nonclassic. The classic form of 21OHD is divided into the salt-wasting (SW) and simple virilizing (SV) forms, depending on the degree of aldosterone deficiency. In the absence of neonatal screening, 21OHD is usually revealed during the neonatal period by a life-threatening adrenal crisis.
Here, we report an unusual case of the classic form of 21OHD in a 32-year-old man with azoospermia. The patient also presented with bilateral adrenal enlargement with calcifications mimicking adrenocortical carcinomas.
Case Report
A 32-year-old man with no history of other previous illnesses first came to a general hospital to explore his infertility. His semen analysis revealed azoospermia. A testicular ultrasound showed bilateral hypotrophic testis associated with bilateral heterogeneous nodules containing calcifications. In response to these atypical images, a scrotal exploration was performed. A Leydig cell tumor was suspected after histological examination.
Hormonal testing performed after surgery revealed undetectable FSH and LH serum levels and a normal testosterone level (Table 1) . Therefore, he was referred to our endocrine department.
The patient's history revealed no familial history, no known consanguineous parents, and no previous hospitalization as an infant or a child. He was born in Haiti. He did not mention precocious puberty or delayed puberty.
Physical examination was normal (including normal blood pressure) apart from a short stature of 1.62 m, for a target height of 1.76 m. He was overweight, with a body mass index of 28.6 kg/m 2 . The patient did not complain of tiredness and was able to work as a taxi driver. Liquid chromatography-tandem mass spectrometry (LC-MS/MS) was performed, and the diagnosis of CAH was suspected, given a high level of 17-hydroxyprogesterone (17OHP) and its metabolites ( Table 1 ). The diagnosis was confirmed by molecular analysis. It revealed a large gene conversion including exons 4 to 7 of CYP21A2. This conversion has been previously described and has been associated with severe 21OHD [3] . The patient is homozygous for this gene defect.
His testosterone level was within the normal range (Table 1) , with undetectable FSH and LH. This hormonal profile of a non-gonadotropin-driven source of steroids suggested an adrenal origin. It was confirmed by a low level of insulinlike factor 3 at 112 pg/mL (normal range 400 to 1420 pg/mL), a peptide known to be produced only by Leydig cells.
A second evaluation of his testicular tumors revealed testicular adrenal rest tumors (TARTs). A CT scan revealed asymmetric bilateral adrenal masses. Their sizes were 56 3 35 mm on the left adrenal and 79 3 64 mm on the right (Fig. 1) . Their unenhanced densities Abbreviations: 11b-OH-D4-A, 11b hydroxy D4-androstenedione; D4-A, D4-androstenedione; DHEA, dehydroepiandrosterone.
were 36 and 25 Hounsfield units, and the absolute enhancement washouts were 74% and 6%, respectively. Furthermore, the right gland was heterogeneous and contained multiple calcifications. An 18 F-fluorodeoxyglucose-positron emission tomography ( 18 F-FDG-PET)/CT scan was performed because adrenal malignancy was initially suspected. It revealed a mild bilateral hypermetabolism evaluated with a mean maximum standardized uptake value (SUV max ) of 5.2 and an adrenal to liver SUV max ratio of 1.8 ( Fig. 1) .
After the diagnosis of 21OHD was confirmed, hydrocortisone treatment was initiated. Although the patient did not complain of tiredness during the first evaluation, his level of fatigue was much lower after 1 month of hydrocortisone. Measurement of his steroids 6 months after he began hormonal replacement therapy revealed a significant decrease in 17OHP serum level and all its metabolites, including testosterone (Table 1 ). His testicular failure was then revealed (Table 1) . Adrenal CT scans performed 6 and 12 months after initiating steroid treatment revealed stable adrenal volume (data not shown).
Discussion
We report an unusual classic form of 21OHD in a 32-year-old man. The diagnosis was suspected in light of a normal testosterone level with undetectable gonadotropins just after a bilateral testicular surgery.
Our patient had no clinical phenotype suggesting classic 21OHD, apart from a short stature and being overweight. This phenotype is probably related to advanced skeletal maturation, secondary to an excess of androgen secretion during infancy and early adolescence. He presented at the age of 32 with bilateral testicular masses.
TARTs are a common finding in patients with 21OHD, identified in #86% of examined patients [4] . TARTs can affect both endocrine and exocrine testicular functions and therefore can lead to infertility [4, 5] . In our patient, a Leydig cell tumor was initially suspected. Indeed, Leydig cells share many functional and morphological similarities with TARTs. A recent study reported different expression patterns of DLK1, insulinlike factor 3, and most adrenocortical markers between Leydig cells and TARTs [6] . This type of analysis could help distinguish TARTs from Leydig cell tumors and therefore potentially avoid surgery. Unfortunately, the diagnosis of 21OHD was performed in our patient after his bilateral orchidectomy.
Mutations in CYP21A2 can be classified according to the impact on 21-hydroxylase enzymatic activity. The homozygous mutation identified in our patient has been previously associated with a severe form of 21OHD, revealed by SW during the neonatal period [3] . In this recent study, genotype is well correlated with the phenotype in most patients. However, disparity in phenotypic appearance appeared in a small portion of patients [3] . Several factors may be responsible for the genotype-phenotype variability in patients with CAH. Apart from the CYP21A2 mutations, other genes may affect the phenotype by modifying steroid action or salt balance. Furthermore, differences in extra-adrenal 21-hydroxylation (as already shown in mice and human liver of patients with CAH) could justify the discordances between genotype and phenotype. Interestingly, our case illustrates potential survival, without any episode of adrenal failure, in a patient carrying a severe genetic form of 21OHD, although he had not been on steroids during infancy or adulthood. To our knowledge, such a mild phenotype has never been reported with such a severe mutation.
An increased prevalence of adrenal tumors has been reported in patients with 21OHD: #82% of male homozygous patients and 45% in heterozygous patients [7] . Reisch et al. [8] documented a correlation between total adrenal volume and current hormonal control in patients with 21OHD. Development of adrenal tumors is probably increased by prolonged ACTH stimulation of the adrenal cortex. However, some of these tumors are unilateral, which means that other factors may contribute to adrenal tumor development in patients with CAH. To our knowledge, in patients with 21OHD, massive calcifications within adrenal glands have never been described. Our patient's 18 F-FDG-PET scan was reassuring [9] . In conclusion, we describe a severe form of 21OHD, diagnosed in late adulthood in light of bilateral testicular tumors, azoospermia, and large bilateral adrenal masses, mimicking adrenocortical carcinoma. Our patient illustrates the natural history of severe 21OHD without steroid replacement treatment. Hormonal evaluation of combined testicular and adrenal lesions is necessary before orchidectomy should be considered.
